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Dragon Age: Inquisition 


• 1st on Frostbite 

• 3rd game in the series 

• 5 platforms 

• Open exploration areas 
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AI for Creatures 


Big ones 




GDC 




GAME DEVELOPERS CONFERENCE' March 14-18, 2016 • Expo: March 16-18, 2016 #GDC16 




AI for Creatures 


• Big ones 

• Small ones 





GAME DEVELOPERS CONFERENCE' March 14-18, 2016 ■ Expo: March 16-18, 


AI for Creatures 

• Big ones 

• Small ones 

• Friendly ones 




GAME DEVELOPERS CONFERENCE March 14-18, 2016 • Expo: March 16-18, 2016 #GDC16 



AI for Creatures 


• Big ones 

• Small ones 

• Friendly ones 

• Nasty ones 



i 


GAME DEVELOPERS CONFERENCE March 14-18, 2016 • Expo: March 16-18, 2016 #GDC16 


GDC 


<> 




AI for Party Members 

• Variety of roles and 
capabilities 

• Player switch control 
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AI for Party Members 

• Variety of roles and 
capabilities 

• Player switch control 

• Tactical Mode 



Attack 


■f! Rebel Spellbinder 


-31226 / 550 
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AI for Designers 


• Iteration speed 

• Data driven 

• Combat designers 
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AI for Designers 

• Iteration speed 

• Data driven 

• Combat designers 

• Level designers 


■*IU* 
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Today's Focus 

• Adapting to open areas 

• Pa rty AI 


Development story 
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The Toolbox 
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NavPower 

• Integrated into Frostbite 

• Path mesh & navigation 

• Move to Position, 

Follow Leader 


2016 #G0C16 
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Decision Tree 

• Principal AI logic flow 

• Visual node editor 

• Conditional evaluators 

• Drives game systems 
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Ability Based Gameplay 

• Character actions 

• Party members 

• NPC creatures 

• Fireball, Taunt, Dodge 

• Jump, Drink Potion, Twitch 


Varric \S 

Level 20 Rogue 


Long Shot 

YOU FIRE A POWERFUL SINGLE SHOT THAT DELIVERS 
MORE DAMAGE THE FARTHER YOU ARE FROM THE 
TARGET. 

REQUIRES A BOW 

Damage: 200% weapon damage 
DAMAGE BONUS: 600% AT 15 METERS 

Cooldown Time: 8 seconds 
Cost: 40 stamina 
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Big Big World 


GDC 




GAME DEVELOPERS CONFERENCE' March 14-18, 2016 • Expo: March 16-18, 2016 #GDC16 




Problem: Consistent Approach 


• Tackling the massive 
scope of the game 

• Shared approach across 
creatures and party 




ilk. 
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Target 

Ability 
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Target 

Ability 

Movement 
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Target 

Ability 

Movement 

Execute 
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Problem: Advanced Movement 


• Pathfinding layer is basic 

• Move to Point, 

Follow Leader 


• More complex movement 
as reusable abstractions 
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Movement Behaviours 


• Reusable & parameterized 


• Stay at range 

• Find cover 

• Prey flee behaviour 

• Hold position 


B Misc 



Enabled 

0 


Disabled Result 

□ 


B Task 

■ DA3ALBT_SetMovementBehavior (DA3... 

• 

Target 

Self 

- 

Kg Behavior 

■ DA3AI.MovementBehaviorStayAtRang... 

* 

Id 

DA3ALMovementBehaviorStayAtRange 


Behaviorldentifier 

StayAtRange 

• 

Q MoverTune 

1 1 


Move Speed Multiplier 

1 | 


Breakout 

□ 


Target 

Behavior Execution Target 

- 

Range 

6 


StrafeLeftRightDistance 

1 


^ Set Self s movement behavior to 

UpdatePeriod 

3 


StrafeU pdatePeriod 

5 


1 MovementBehaviorStayAtRange 
1 (StayAtRange). 

StrafeChooseNewArc 

DesiredTargetArc 

□ 

180 


1 

ArcAngleThreshold 

90 


PickArc BasedOn Facing 

□ 


PositionTolerance 

3 


U seM i rroredArcs 

□ 


UseWorldSpaceArcs 

□ 


RequireClearGroundAttackPath 

0 


UseDynamicClusterSearch 

□ 


StrafeMovement 

0 


RespectTether 

0 


Id 

DA3AL BT_SetM ovementBehavior 
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Problem: Big Open Zones 


• DAO and DA2 had more 
tightly gated combats 

• Previous edge cases 
became common 

• Walk away from a fight 
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Big Open Zones 


• Area streaming 

• Type and instance 
memory budgets 

• Gameplay balance and 
designer control 
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Tether System 





Tether System 
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Tether System 


1. Don't leave 
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Tether System 

1. Don't leave 

2. Target inside is better 
than target outside 
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Tether System 

1. Don't leave 

2. Target inside is better 
than target outside 

3. If outside, go home 



ink 
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Problem: Don't Go There 


• Hazards that you can 
stand in but shouldn't 

• Can appear dynamically 
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Fear Zones 

• Pathfinding obstacle: 
Don't walk in 
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• Pathfinding obstacle: 
Don't walk in 


Fear zone: If in, run out 
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Fear Zones 

• Pathfinding obstacle: 
Don't walk in 


Fear zone: If in, run out 


2016 #G0C16 







257 : :Fleei 


Varric 


trsNearby] Combat mouement (party_general^all_passiue_abilitydata) 
Jaypoint] Uay point Leash (party_general_all_passiue_abilitydata) 

Ld ( par ty_general_aii_passiue_ability data) 

;nt explore actiLjj/iS^partygeneralallpassiue^abilitydata) 
jgroup mouement (partygeneral all_passiue abilitydata) 

(BIftNCfi) (Basic Attack) 

?Tag ] Prox imitydbiflr tbat Opener (BIftNCfi) (Basic fittack) 


* Jw ■ j 
Mm:. 


im 
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Problem: Stand-off in Bear Town 


• Fear zones keep the 
bears out of camp 
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Problem: Stand-off in Bear Town 


• Fear zones keep the 
bears out of camp 
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Truce in Bear Town 

• Bear drops perception of 
characters in fear zone 

• Party drops out of combat 
when bear exits combat 


#GDC1B 
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Problem: Player Off Pathfindi 



• Permissive player 
movement approach 

• Player can go places that 
the AI can't follow 
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Party Off The Navmesh 

• Whenever a party member becomes AI 
controlled, teleport to nearest navmesh point 




nr\r* 
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Player Outruns The AI 

• Leash distance teleport 

• Try to position behind the camera 

• Disabled or expanded in certain circumstances 



Problem: Party Aggression Rules 

• Opportunistic targeting 

• Target-rich environment 

• Player needs control 
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Party Aggression Rules 


• Don't engage unless 

• Someone in the party 
did damage 

• Someone in the party 
took damage 

• Only target creatures 
targeting the party 



ink 



Behaviour Decision System 


GDC 
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Problem: Party Ability Selection 


• 30 abilities per class 

• 8 active slots 

• Progression unlocks 

• Static decision tree 
inadequate 
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Do Ambient Behaviour 
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Explosive Shot? 



Long Shot? 

1 - 






Full Draw? 



Do Explosive Shot 1 



Do Long Shot^ 

I 



Do Leaping Shot 



Do Full Dr^^ 


Do Poisoned Weapons 


Do Hook and Tackle 


Do 

1 


Do Throwing Blades 


1 

Do Toxic Cloud 
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Do Explosive Shot 1 



Do Long Shot^ 

I 



Do Leaping Shot 



Do Full Drawl 


Do Poisoned Weapons 


Do Hook and Tackle 


Do Caltrops 


Do Throwing Blades 


Do Toxic Cloud 
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Do Explosive ! 

Do Long Shot 
Do Leaping Shot 

Do Full Draw I 


Do Poisoned Weapons 


Do Hook and Tackle 




Do Caltrops 


Do Throwing Blades 
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Do Explosive Shot 


Do Long Shot 


Do Leaping Shot 


Do Full Draw 


★ 


Do Poisoned Weapons 


Do Hook and Tackle 


Do Caltrops 


Do Throwing Blades 


!★ 


Do Toxic Cloud 
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Full Draw? 


Hook and Tackle? 



Toxic Cloud? 


Do Explosive Shot 



Do Long Shot 

I 



Do Leaping Shot 1 



Do Full Draw 


Do Poisoned Weapons 


Do Hook and Tackle 


Do Caltrops 


Do Throwing Blades 


Do Toxic Cloud 
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Full Draw? 


Hook and Tackle? 



Toxic Cloud? 


Do Explosive Shot 
Do Long Shot 
Do Leaping Shot 

Do Full Draw : 

Do Poisoned Weapons 


Do Hook and Tackle 


Do Caltrops I 

Do Throwing Blades 


Do Toxic Cloud 
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Full Draw? 


Hook and Tackle? 



Toxic Cloud? 


Do Explosive Shot 
Do Lon^S^cTJ 
Do Leaping 

Do Full Draw 

Do Poisoned Weapons 

Do Hook and Tackle 
Do Caltrops 1 

Do Throwing Blades 


Do Toxic Cloud 
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Behaviour Decision System 


• AI evaluation in 2 phases 

• Evaluate all options 

• Execute the best 

• Each ability specifies 

• Evaluation: "Why" 

• Execution: "How" 


Long Shot 

Evaluate | Execute 



Evaluation 
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II 





Evaluation 
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!T1 


[1] BTFilterNode 


V 


Are Self and 

TargetGeneratorNodeTarget 
within "Player Ability (Medium)" 
range? 




[2] BTFilterNode 


Are Self and 

TargetGeneratorNodeTarget 
within "Player Ability (Long)" 
range? 


[3] BTFilterNode 




[1] BTScoringNode 




Is Self s AI usage setting for the 


Score: 10 





Evaluation 
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II 






Evaluation 
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Relative Scoring 



Passive Movement 
Basic Attack 
Offensive Abilities 
Support Abilities 
Reaction Abilities 


• 10 points for context 

• 10 points for preference 


2016 #G0C16 


min 


<0 

10 


20 

40 

25 

45 

60 

80 


max 
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BDS Result Table 



Basic Attack 

Long Shot 

Poison Weapons 

Full Draw 

Caltrops 

Healing Potion 


Score 

Target 

10 

Selected Enemy 

30 

Selected Enemy 

25 

Self 

On Cooldown 

22 

Self 


Failed Evaluation 
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Execution 


BTSeJectorNode 


[1] BTfilteiNode 


[1] BTFilterNode 


[1] BTSequenceNode 


[1] BTTaskNode 


Use the executing ability against 
the target which was selected 
during the evaluation step. 





GDC 
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Execution 






GDC 




GAME DEVELOPERS CONFERENCE' March 14-18, 2016 • Expo: March 16-18, 2016 #GDC16 




Execution 


BTSeJectorNode 


[1] BTfilteiNode 


[1] BTFilterNode 


[1] BTSequenceNode 


[1] BTTaskNode 
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Execution 
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BDS for Movement 

• Prioritizing general 
movement behaviours 

• Combat follow 

• Exploration follow 

• Tether return-home 

• Fear zone avoidance 
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Behaviour Decision System 

• Add and remove abilities 

• Scoring means evaluation order is irrelevant 


Leverage the existing library of functionality 
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Problem: Reaction Abilities 


• Parry: A reaction that 
gives you an advantage 

• Block: A reaction that 
leaves you in place 

• Dodge: A reaction that 
moves you 


Iron Bull ■ 

Level 20 Warrior \ 


Block and Slash 

YOU STAND READY TO DEFLECT THE NEXT INCOMING 
ATTACK AND DELIVER A PUNISHING COUNTER TO YOUR 
ATTACKER. 

REQUIRES A TWO-HANDED WEAPON 

Damage: 150% weapon damage 

Cost: 10 stamina 

Cost: 5 stamina per second 




GDC 
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Attack Telegraphs 


• Pre-collision applies 
"telegraph" 

• Reaction AI based on 
parry/ block/dodge 

• Extra high priority 

• Shared cooldown 
prevents perfect play 
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Attack Telegraphs 

• Pre-collision applies 
"telegraph" 

• Reaction AI based on 
parry/block/dodge 

• Extra high priority 

• Shared cooldown 
prevents perfect play 
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Problem: Party AI Customization 


• Good baseline experience 

• Support the player 

• Observable choices 
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Ability Use Control 

• Ability Selection 
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Ability Use Control 


• Ability Selection 


ve Shot 


• Disable 


d Tackle 
Shot 


ot 



Long Shot 


YOU FIRE A POWERFUL S 

TACTICS 

Lire damage the far- 

1 GET. 

\ Disabled 

^ UIRES A BOW 

age: 200% WEAPO 

yC disabled abilities are never 
THE Al. 

age Bonus: 600% 
used by LDOWN time: 8 sec 

T: 40 STAMINA 


IciSION DETONATOR 

© OK Cancel 

IS FOR A COMBO 


If (§* 

1 / 
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Ability Use Control 


• Ability Selection 


ve Shot 


• Disable 

• Enable 


d Tackle 
Shot 


t 


Long Shot 

YOU FIRE A POWERFUL 1 
Qf?E DAMAGE THE FAR 

TACTICS I3ET. 


^ Enabled ^ 

'sf Enabled abilities are used when 

APPROPRIATE. 


>UIRES A BOW 
1AGE: 200 % WEAPO 
iage Bonus: 600 % 
ldown Time: 8 SEC 
T: 40 STAMINA 
CISION DETONATOR 
S FOR A COMBO 


OK 


Cancel 
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Ability Use Control 


• Ability Selection 

• Disable 

• Enable 

• Prefer 


ve Shot 



Long Shot 




YOU FIRE A POWERFUL S 

)W 

TACTICS 


|o 

RE DAMAGE THE FAR’ 
SET. 

nd Tachle 

^ Preferred 

► 


UIRES A BOW 

iage: 200% WEAPO 
iage Bonus: 600% 
LDOWN TIME: 8 SEC 

T! 40 STAMINA 

riCIOM nCTOKJATAD 

3 Shot 

^ Preferred abilities are used more 

FREQUENTLY AND ARE FAVORED OVER ENABLED 
ABILITIES WHEN BOTH COULD BE USED. 

lot 




L 1 b IUIN Ut 1 UNA 1 UK 

S FOR A COMBO 


OK 


Cancel 
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Party Tactics: Targeting Rules 


• Follow Character 

• Track character's 
interactions 

• Defend Character 

• Counter threats to 
character 


HK + H- 


Targeting Behavior 

4 ► Follow © 


Controlled Character 
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Problem: Tactical Party Control 


• AI support for Tac-Cam 

• Direct commands 

• Behaviour commands 
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Direct Commands 

• Move Here, Use Ability 

• Simple execution 

• AI decisions suspended 
until command completes 




GDC 
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Behaviour Commands 


• Modify target and 


ability picking 


• Attack This Enemy 


• Hold Position 

gfigjggjgtti JjA 

• Defend This Ally 
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Benefit: BDS for Creatures 

• Iteration speed 

• Creature variations 

• Complex dragons 



i 1 1 h ^ 
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Fereldan Frostback 30 


System Debugging 


Last evaluated 0.13s ago 


N] [ 11 . OO] Ability - Leap (creaturedragon high leapabilitydata, gen partymember rogue inquisitorfemale human | 0) 

N] [ 3 . OO] Uenice.BehauiorSnippet (creature dragon_high_attackfr_abilitydata , gen_partymember_ironbull | O) 

N] [ 3 . 00] Uenice.BehauiorSnippet (creaturedragonhighattackbr abilitydata , gen_partymember_ironbull j O) 

N] [2 . OO] Ability - Bite (creature dragonhigh bite abilitydata, gen_partymember_rogue_inquisitor_female human | 0) 

N] [ -2 0 . 00] Ability - Strafe (creature dragon high strafe fr abilitydata, gen_partymemberrogue_inquisitor_female human | 0) 

N] [-21 . 00] Ability - Wait (creature dragon high wait abilitydata, gen partymember rogue_inquisitor_female human | 0) 

] [ -28 . 00] Dragon Locomotion (creature_dragonhigh_passiue abilitydata, gen_partymember_rogue_inquisitor f emale_human | 0) 

] [ -29 . 00] Combat ([Description: Increase the mouespeed of nearby partymembers] , gen_partymember rogue_inquisitor_female_human | O) 

^^^ MMIBI " IWg,l,MIIMIWW, ^t || *jP c r e3 n (creaturedragonhighscreamabilitydata) 

5fy Attack (Front Center) j(^ pature_dragon_high attackfc abilitydata) 

Liity Spit fc( Flying) (creature_dragon_high_ff»-«spit_f lying abilitydata) ^Sl|t 

ipall ^BS MWWfai S.tna fe (creature dragon high straf e_bl abilitydata) 
?e.Beli3WHB^^fflffl^reature_dragon_high moue_rightturn180 abilityd&gaT 
fleni2teMgffiBM59MpetJ'|lcreature_f light takeoff abilitydata) » 

PositWn (fut^CTiption: Increase thf mouespeed of*nearby partymemlfer^X)* "Ts Wd 
:Enuironment] .ESpSHre (Alffiperj^j)^ ([PescnipRon : Increase the mouespeed of nearby partymembers]) 

l - . ' ^ icf^s^>offlfmouespeed of nearby partymembers]) 

BT HasTimelineTag] Panic ([Description: Increase .The moubspeed of nearby partymembers]) 

" ’ BT HasTimelineTag] Flee ([Description: Increase the mouespeed of nearby party member iqqfl K 

BT CheckMouementBehauior] follow Party Leader ([Description: Increase the mouespeed of nearby partyi 
BTHasObjectiueWay point ] Objective Waypoint ([Description: Increase the mouespeed of nearby partymembers]) 
BTHasObjectiue Waypoint] Objective Waypoint (Leash) ([Description: Increase the mouespeed of nearby partymembers]) 

* ~ "ilter - BT_CheckObjectiue] Move to Party ([Description: Increase the mouespeed of nearby partymember* 

BT^HasTimelTneTag] Movement - Stealth ([Description: Increase the mouespeed of nearby partymembers]) 

BT HasTimeline] Return Home ([Description: Increase the mouespeed of nearby partyme mbe rs]) 

BT EualuateConditional] Uenice.BehauiorSnippet (creature_dragon_high_attackflL^Wi$flfata) 

BTEualuateConditional] Uenice.BehauiorSnippet (creature_dragon_high_attackbl_abilitydata) 

Failed timeline tag check.] Ability - Roar (creature_dragon_high_roar_abilitydata) 

Filter - BTIsInRange] Uenice.BehauiorSnippet (creature_dragon_high_moue_leftturn180_abilitydata) 

Filter - BTIsInRange] Uenice.BehauiorSnippet (creature_dragon_high_moveforward_abilitydata) 

Cannot branch from CSM state.] Taunt (creature_dragon_high_taunt_exploreperched_abilitydata) 

Filter - BTIsInRange]^ Uenice .BehauiorSnippet (creature_dragon_high_attackbc_abilitydata) 

Ability is cobiing*>lown . ] Uenice.BehauiorSnippet (creature_dragon_high_firebreath_abilitydata) 

Filter - BTIsInRange] Uenice.BehauiorSnippet (creature_dragon_high_moue_forwardturn180 abilitydata) 

Filter - BT_IsInRange] Ability - Strafe (creature_dragon_high_strafe_fl_abilitydata) 

Ability cooling down.] Ability - Wing Buffet (creature_dragon_high_wingbuffet_abilitydata) 

Filter - BT CompareTacticsTargets] Spit (creature_dragon_high_firespit_abilitydata) 

MostHatedEnemy Is Outside Tether: Filter - BTEualuateConditional] Spit (Tether) (creature_dragon_high_firespit_abilitydata) 
Filter - BT HasTimeline] Spit (Injured FR) (creature_dragon_high_fiFjespit abilitydata) 

Filter - BT_HasTimeline] Spit (Injured BR) Xcreature_dragon_high_fir^S5|iiE^bii.itydata) 

Filter - BT Hasjimeline] Spit (Injured BL) (creature_dragon_high_f ire^Si*_lb'ilitydata) 

filter - BT_HasJimeline] Spit (Injured FL) (creature_dragon_high_f irespit_abilitydata) 

Failw^tijlation cohdit i J ffil check.] Ability - Bite (creature dragon high_bite_double abilitydata) 

Filter - BT HasTimelineTag] Uenice.BehauiorSnippet (creature_flight_takeof flongabilitydata) 

Filter - BTEualuateConditional] Move - Back (creature dragonhigh moue_back_abilitydata) 1 
Ability is cooling down.] Taunt (creature_dragon_high_taunt_abilitydata) , * 

Filter - BT EualuateConditional] Ability - Strafe (creature_dragon_high_strafe br abilitydbta) 

If - BTHasTimeline] Leap (Tether) (creature_dragon_high_leap_abilitydata) \ g 


N]! FAILED: Filter 1 BT EualuatJfcondi 
N]| FAILED: FiltJl - BT IsInRange ptifn 
N][FAILED: Filter - BT HasTimelineWR 

][ FA I LED : Filter - BT_HasTarget] Holt 

] [FAILED : Filter - BTHasAmb] " ' 

] [FAILED : Filter - BT_IsInCombat] Explt 

] [FAILED : Filter " " ' 

] [FAILED : Has Flee tag?: Filter 

_][FAIL/D: n N 0T in Combat?: Filtei 
_] [-FAILED: Filter 

] [FAI LED : Filter 

_] LED: MoueToParty object: 

] [FAILED : Filter " T T ~-~ 

] [FAILED : Filter 

N] FAILED: Filter 

N] [ FAILED : Filter 

N] [FAILED 
N] FAILED 
N] [FAILED 
N] [ FAILED 
N] [ FAILED 
N] FAILED 
N] FAILED 
N] FAILED 
N] 

N] [ FAILED 
N] [FAILED 
N] [ FAILED 
N] [FAILED 
N] FAILED 
N] 

N] FAILED 

N] 

N] 

N] 

N] 

N] FAILED 
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Thanks 

• Sebastian Hanlon 

• @hanlsp on Twitter 




1 1 ik. 




